. The transmission spectra contributed separately by the in-phase bright mode (a, c, e) and the out-of-phase dark mode (b, d, f) calculated by the model expansion theory without considering the coupling terms between the bright and dark modes. Both the bright mode and the dark mode lead to transmission peaks but with significantly different spectral widths. In (a, b), w=0.1, dL=0.1, and dG is varied from 0.3 to 1.3. The broad peak in (a) shifts to longer wavelength while the position of the sharp peak in (b) stays unchanged. In (c, d), w=0.1, dG=0.7, and dL is varied from 0.1 to 0.4. The broad peak in (c) keeps the position unchanged while the sharp peak in (d) shifts to longer wavelength. In (e, f), w=0.1, p=1.8, and s is varied from 0.1 to 0.6. The broad peak in (e) shifts to shorter wavelength and the sharp peak in (f) shifts to longer wavelength simultaneously. The wavelength and all geometric parameters are normalized to film thickness h. In microwave range, the spectral shape is identical to the results by the expansion theory with a negligible difference of the spectral position of the dark mode. In Terahertz range, the lineshape is still similar with the theoretic model. The finite conductivity makes a little shift of the dark mode and a reduction of the peak value of resonance. In infrared range, the overall spectral position shifts to longer wavelength and the resonance shapes become very shallow. In visible range, the dark modes are largely broadened due to strong loss of metal in optical frequencies. and TM polarization (Magnetic fields is always parallel to the slit direction)
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illuminates the structure from the superstrate. Owing to the diffraction effect of grating, the electromagnetic (EM) field in superstrate and substrate can be expanded as the plane waves of all diffraction orders. As a result, the transverse EM field components in superstrate and substrate have the forms as, 
where, ( 0
is the wavevector of incident plane wave, and
) is the wavevector of the n-th diffraction order in superstrate and substrate respectively. Tn and Rn are the complex transmission and reflection coefficients for the n-th diffraction order respectively. ε0 is the permittivity of vacuum; ω is the angular frequency and H0 is the amplitude of incident wave.
In the slit area, there are generally multiple waveguide modes in each metallic slit.
However, for the deep subwavelength slit, the higher order modes are in cut-off range, and hence only the fundamental mode needs to be considered. 
where, At the z=0 interface, the boundary condition yields,
and at the z=h interface, the boundary condition yields, 
Considering the orthogonality of different diffraction orders, we multiply Eq. 
Thus, Rn, Tn can be expressed in terms of k 
Multiplying Eq. (4a), (5a) by   ' k M x and then integrating in terms of x in region -p/2<x<-p/2 respectively, it yields, 
